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students and their White and Asian American peers widens at the graduate and professional school levels. In nelson 's (2004) listings of earned doctorates, for example, she reported that between the years 1993 and 2002, African Americans accounted for only 2.6% of earned doctorates in biological sciences, whereas Latinos accounted for 3.6%. for 2002, the report indicated only 122 African Americans and 178 Latinos received doctorates in biological sciences compared to 3,114 Whites and 580 Asian Americans. When considering future generations of scientists and healthcare professionals, the Sullivan Commission declared underrepresented minorities to be "missing persons" in those fields. retention of science majors at the earliest stages of undergraduate education, particularly those who are URM students, is a crucial step to purposefully reverse these trends. The purpose of this study is to go beyond explanations of preparation to examine the social and contextual factors, including racial experiences, that affect persistence in or departure from pursuing a biomedical or behavioral science (BBS) major during the first year of college for urM students. our goal is to address several explanations regarding why URMs depart from BBS majors at higher rates and the concerns raised about our nation's capacity to fulfill our science-related interests, especially as they relate to the growth of racial/ethnic minority populations in u.S. society. because the national Institutes of health (nIh) is especially concerned with bbS undergraduate majors, we focus specifically on them for this study.
Background
Why are URM undergraduates departing from their studies in the biomedical and behavioral sciences at significantly higher rates than their White and Asian American counterparts? To address this question, we consulted literature that extended beyond just the BBS population and more broadly into all science majors so as to capture a more comprehensive account of the knowledge base, yet still recognize that the BBS population is unique. According to the American Association for the Advancement of Science (2001) , three of the most important factors contributing to undergraduate degree completion in the sciences are the intensity and quality of high school curriculum, test scores, and class rank or grade point average in high school. However, undergraduate science, math, and engineering (SME) majors are usually better prepared academically than students in other majors (Seymour, 1992) . nonetheless, SME students have a higher rate of changing intended majors than other students, and the fact that URM students are even less likely to complete a degree in those majors magnifies this problem. Additionally, students who switch majors are more likely to do so during the first year of college (tinto, 1993; upcraft & gardner, 1989) .
A voluminous body of research has examined undergraduate student persistence (e.g., Astin, 1993; braxton, 2000; Chang, Cerna, han, & Sáenz, 2008; hurtado et al., 2007; nora, barlow, & Crisp, 2005; tinto, 1993) , and a few important points relevant to retaining URM students can be drawn from this literature. First, an individual student's own educational success is more than the sum of his or her personal will, aspiration, and traditional academic indicators such as test scores and high school grades. Other social factors, such as one's gender, race, and socioeconomic background, for example, not only help shape one's access to opportunity for college success but also continue to show independent effects on retention outcomes. Second, institutional structures and normative contexts (e.g., peer environments, the culture of science, undergraduate research programs) are differentiated and can be potent socializing forces that affect where the student ultimately lands and how the student progresses in his or her educational journey. Third, educational experiences within institutions are not uniform but are directly affected by a student's racial background and the structure of opportunity encountered in predominantly White institutions (PWIs) and minorityserving institutions (MSIs), which include historically black Colleges and universities (hbCus) and hispanic-serving institutions (hSIs). We considered those broad findings regarding the interplay of individual background characteristics and educational environments in choosing an appropriate analytic approach and framework that can potentially explain how race factors into the chances of academic success for URM students intending to major in bbS fields. of that large body of literature regarding college persistence, we are also particularly interested in the effects that minority students' BBS identity development and negative racial experiences may have on their chances of persisting in their intended bbS major during the first year of college.
Biomedical and Behavioral Science Persistence and
Identity for urM students intending to pursue studies in the bbS fields, a combination of external and internal factors facilitates their persistence. russell and Atwater (2005) noted that a demonstrated competence in science and mathematics at the pre-college level is vital to African American students' successful progress through the science pipeline from high school to college. Receiving family support and teacher encouragement, developing intrinsic motivation, and maintaining perseverance are other critical factors they identified that significantly affect Racial Stigmas and Science Identity 567 students' science persistence and academic achievement. Likewise, the presence of family support and guidance from faculty mentors also have been found to be associated with the development of greater academic self-efficacy and success in the sciences for Latino students (Anaya & Cole, 2001; Cole & Espinoza, 2008; torres & Solberg, 2001) .
It also appears that campuses can intentionally improve undergraduate success in bbS fields. At the programmatic level, offering undergraduates research opportunities makes a difference not only in attracting and retaining BBS majors but also in facilitating students' learning in the classroom by introducing them to what science research careers might entail (Kinkead, 2003; Lopatto, 2003) . URM students who participate in well-structured undergraduate research programs can benefit in many ways, including enhancing their knowledge and comprehension of science (Sabatini, 1997) ; clarifying graduate school or career plans in the sciences (hurtado, Cabrera, Lin, Arellano, & Espinosa, 2009; kardash, 2000; Sabatini, 1997) ; and obtaining other professional opportunities that further develop students' scientific self-efficacy (gándara & Maxwell-jolly, 1999; hurtado et al., 2009; Mabrouk & Peters, 2000) . By increasing students' tendencies to feel, think, behave, and be recognized by meaningful others (e.g., faculty role models) as a "science person," URM students stand a much greater chance of believing in their abilities to succeed in the sciences (Carlone & johnson, 2007) . As such, those students are more likely to identify with a bbS field and view it as an important aspect of their self-identity, which should in the long run enhance their chances of persisting.
Negative Racial Experiences and Minority Student Persistence
Conversely, a large body of research suggests that prejudice or negative racial experiences are negatively related to the quality of minority students' academic and social experiences in college and their commitment to degree completion (Arbona & novy, 1990; Cabrera, nora, terenzini, Pascarella, & hagedorn, 1999; fleming, 1984; hendricks, Smith, Caplow, & donaldson, 1996; hurtado & Carter, 1997; hurtado, Carter, & Spuler, 1996; Museus, nichols, & Lambert, 2008; nettles, thoeny, & gosman, 1986; nora & Cabrera, 1996) . According to fleming's (1984) student development model, exposure to prejudice and discrimination on campus can seriously disrupt African American students' cognitive development (i.e., academic performance, critical thinking) as well as their affective development. Similarly, scholars claim that noncognitive factors such as self-concept, an understanding of racism, and one's ability to deal with racism, are more influential than cognitive measures, such as test scores, when it comes to minority students' academic performance and their capacity to persist in college.
Feelings of prejudice or alienation have also been shown to be negatively correlated with minority student persistence (Loo & rolison, 1986; Muñoz, 1987; Suen, 1983) and adjustment to college for highachieving Latina/o students (hurtado et al., 1996) and African Americans (Cabrera et al., 1999) . Smedley, Myers, and harrell (1993) reported that racism and discrimination on campus increased the levels of psychological and sociocultural stressors that minority students experience, which in turn negatively affected their adjustment at their institution. As with other stressors, experiencing higher levels of racism or alienation is associated with poorer academic performance and heightened psychological distress. But unlike other stressors, according to Smedley, Myers, and Harrell, experiencing negative racial interactions can be unique because such experiences potentially amplify feelings of not belonging at the institution and compound the negative effects of other existing stressors. Studies have confirmed that all students who report negative racial experiences also tend to report a lower sense of belonging in the first two years of college (hurtado et al., 2007; Locks, hurtado, bowman, & oseguera, 2008) . however, urM bbS students who experienced such climates are also more likely to report less success in managing the academic environment at the end of the freshman year than White or Asian American BBS peers (Hurtado et al., 2007) .
It is important to note that having had high frequencies of negative racial experiences is not always debilitating and does not necessarily derail students' academic goals. Some studies show that other factors supersede the detrimental effects associated with having negative racial experiences (hendricks et al., 1996; nora & Cabrera, 1996; tracey & Sedlacek, 1984 tracey & Sedlacek, , 1985 tracey & Sedlacek, , 1987 . for example, nora and Cabrera (1996) found that academic performance, parental support, intellectual development, and social integration have a much stronger effect on minority student persistence than students' perceptions about prejudice. their findings suggest that perhaps researchers have overestimated the extent to which racial experiences matter in determining academic performance. Likewise, Arbona, and novy (1990) found that urM students who indicated experiencing higher levels of prejudice at their respective institutions did not necessarily demonstrate a higher probability of departure from college.
Such findings regarding the weaker than expected effects of negative racial experiences would be explained by Hendricks and colleagues (1996) as being partially due to minority students having learned how to "depersonalize" negative racial experiences and subsequently becom-
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ing better positioned to do well in college and ultimately persist. Further, the level of peer support received by African Americans tends to increase their sense of belonging to an institution and intention to persist over time (hausmann, Schofield, & Woods, 2007) . More recently, a qualitative study of URM BBS majors indicated a high degree of involvement in structured research programs but also highlighted student reports of experiencing racial stigma on campus and in other science contexts (hurtado et al., 2009) . In short, the research on the capacity of URM students to persist in college suggests that the effects associated with experiences regarded as having strong racial undertones may not be just a matter of degree or frequency of negative experiences but also appear to be conditional based in part on students' unique attributes in specific institutional environments. one of those attributes may be associated with a student's commitment to a BBS identity.
Stereotype Threat
A theory based on "stereotype threat" has much to say about student attributes that moderate the damaging effects of negative racial experiences on academic performance. Claude Steele (1992 Steele ( , 1997 claims that under certain conditions, negative racial stereotypes concerning the intellectual ability of disadvantaged groups (e.g., racial minorities, women in male-dominated fields) can undermine the academic performance of members of those groups. According to Steele's stereotypevulnerability or threat theory, the academic underperformance of students from disadvantaged groups can be explained partly by their anxiety associated with the fear that others' judgments or their own actions will confirm negative stereotypes about their group's intellectual capacity. While most students experience some anxiety over being negatively evaluated, Steele argues that students who belong to groups often targeted with negative intellectual stereotypes not only risk embarrassment and failure but also risk confirming those negative perceptions of the group. This threat of being reduced to negative stereotypes in various situational contexts can lead to increased anxiety, which then depresses performance.
The research of stereotype threat on task performance has increased steadily since Steele and Aronson (1995) conducted their classic study that introduced how implicit stereotypes about the intellectual inferiority of African Americans generated stereotype threat and, in turn, undermined those students' test performance. Other studies examining the influence of stereotype threat on the academic performance of African Americans have yielded similar findings (Aronson, fried, & good, 2002; Mckay, doverspike, bowen-hilton, & Martin, 2002; osborne, 2001 ). Some studies have also shown similar negative effects of stereotype threat on Latinos (Aronson & Salinas, 1997; gonzales, blanton, & Williams, 2002; Schmader & johns, 2003) . Indeed, there are now many empirical findings that support the contention that stereotype threat can affect the member of nearly any stereotyped social group.
What is also important to note in this growing body of research is that, over time, stereotypes may have a cumulative effect on individuals. Aronson (2004) , for example, has shown that a student's repeated exposure to stereotype threat can lead to "disidentification" with a domain of study with which the student was previously identified. Steele (1997) refers to disidentification as a retreat from not caring about the domain as a basis of self-evaluation and identity, thus undermining a student's sustained motivation in the domain. For example, an African American student who faces the challenges of being one of a handful of aspiring minority scientists within the institution's competitive academic environment may ultimately reject any association with the BBS major as a way to preserve self-esteem and to alleviate anxiety associated with confirming a stereotype. this can subsequently decrease student motivation and interest in pursuing a bbS-related career. disidentification, however, need not be the typical outcome for adapting to stereotype threat. Steele (1997) contends that situational changes can either enhance or reduce the stereotype threat URM students might otherwise be under.
Because stereotype threat is a situational problem and is not internal to individuals or groups, rosenthal and Crisp (2006) argue, "All that is really needed to produce stereotype threat is to be placed in a situation where the stereotype is salient" (p. 502). According to Massey and fischer (2005) , the threat may be particularly salient within a higher education context, where deeply embedded societal stereotypes regarding intellectual competence are especially relevant. In considering susceptibility to stereotype threat, the theory maintains that a combination of attributes puts some urM students at significantly greater risk of having their performance negatively affected by stereotype threat compared to other URM students.
One important attribute is what Aronson et al. (1999) call "stigmaconsciousness." According to those leading researchers of stereotype threat, "the degree to which a person is exposed to stereotypes about his or her group breeds an awareness of stigma, which has been linked with individual differences in responses to stereotype threat" (Aronson et al., 1999, p. 31) . Thus, Aronson and his colleagues suggest that students who report higher a frequency of negative racial experiences would have higher expectations about whether they would be racially
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stereotyped, and the perceived probability of being stereotyped can have implications for how individuals experience their stereotyped status.
Another important attribute associated with the intensity of stereotype threat is "domain identification." According to Steele (1997) , only members of a group who identify with schooling (or its various domains) may be threatened by societal stereotypes that explicitly link to intellectual competence. In other words, a negative stereotype must first involve a domain that is relevant to an individual's self-identity if that stereotype will become threatening to that individual. If the student does not identify with the domain, Steele claims that stereotype threat will have very little, if any, effect on that individual.
In sum, the theory of stereotype threat would predict that the interaction between URM students' experienced frequency of negative racial interactions and level of domain identification would yield a unique combined negative effect on first year bbS major persistence, which is independent of the individual effect of each attribute. In other words, urM bbS students who are most highly identified with their field of study and also report the highest frequency of negative racial experiences will be at greater risk than their peers to change their major by the end of the first year of college. Since most of the research reviewed so far does not specifically pertain only to bbS students but more generally either to all science or URM students, we set out to test this hypothesis.
Method Data Source and Sample
Participants in this study provided longitudinal data by completing two surveys administered by the higher Education research Institute (hErI) at uCLA. In 2004 during fall orientation or in the summer prior to their first fall term, undergraduates completed the Cooperative Institutional research Program (CIrP) freshman Survey. At the end of their freshman year in spring 2005, participants completed the your first College year (yfCy) survey (for more detail on both surveys, see keup & Stolzenberg, 2004; Sax et al., 2004) .
this study utilized two sampling strategies to target institutions. first, a national Institutes of health (nIh) grant provided funds to target minority-serving institutions (MSIs) with nIh-funded research programs that had a reputation for graduating large numbers of URM students in the biomedical and behavioral sciences. The second strategy targeted CIrP-participating institutions with nIh-sponsored programs. the two strategies provided an initial institutional sample of 160 colleges and universities that represented the diversity of higher education institutions in the U.S., as the sample featured varying levels of control (public and private), Carnegie classification, and selectivity.
Within the institutional sample, we identified three subgroups of students: urM students intending to major in bbS fields, White and Asian American students intending to major in BBS, and URM students intending to major in non-bbS fields. for the present study, we chose to focus solely on the sample of URM students intending to major in BBS.
1
The 2004 Freshman Survey included responses from 8,329 URM intended bbS majors attending the 160 institutions in our original target sample. the 2005 yfCy survey provided an initial longitudinal sample of 1,796 urM students intending to major in bbS. the longitudinal response rate was 21.5% for our targeted urM students, and we calculated appropriate weights to address the low response rate (for complete sampling details and weighting methodology, see Hurtado et al., 2007) . Missing data on the outcome variable (first year persistence in students' intended bbS major) and constraints of the hierarchical generalized linear modeling (hgLM) statistical techniques utilized in this study further reduced the sample to 1,745 students at 123 institutions.
Outcome Measure because switching majors is more likely to occur during the first year of college (tinto, 1993; upcraft & gardner, 1989) , which is also when URM transition and adjustment is most sensitive to campus racial dynamics (Hurtado et al., 2007) , the outcome of interest is whether students persisted in their intended bbS major through the end of their first year. This dichotomous variable was measured from a single item on the yfCy survey, which asked students if they had decided to pursue a different major during the last year. Since this study included only those students who reported on the Freshman Survey that they planned to pursue a bbS major at the beginning of the academic year, an affirmative response to this question indicated that they departed from their intended BBS major.
to ensure that we appropriately categorized students, we conducted several sensitivity analyses. We established more stringent measures of persistence by combining two types of survey items: (a) students' answers to the question about whether they are pursuing a different major; and (b) students' freshman year-end responses regarding their interest in contributing to scientific research or whether they had intended to major in a health, biomedical, or behavioral science field since entering college. For example, a persister under a more stringent measure would be defined as someone who answered that he or she is both pursuing the Racial Stigmas and Science Identity 573 same major and has high interest in contributing to science research. When it came to differentiating students by persistence, however, the results from our multivariate analyses for those more stringent outcome measures were nearly identical to our parameter estimates found from using only students' response to just changing majors. Thus, we opted to use a single item as the dependent measure to minimize the number of missing cases. of the 1,745 urM students who had initially planned to pursue a BBS major as entering freshmen, 1,187 of them persisted in that bbS major through the end of their first year. thus, we identified 558 students as not persisting in their bbS majors. because within BBS switching, or switching from one BBS major to a different BBS major, is rare (C-IdEA, 2000) , the vast majority of students categorized as non-persisters did not switch into another BBS major. 
Main Independent Variables
Per our research interests grounded in the theory of stereotype threat, the key variable for this study is the interaction between students' level of having experienced negative racial interactions and domain identification in a bbS field. to assess the frequency of having experienced negative racial interactions, we used principal axis factoring with promax rotation to create a factor composed of students' responses to five yfCy survey items that queried their racial experiences during their first year of college (see Appendix A). Students were asked to respond to the frequency (5-point scale with 1 = "never" and 5 = "very often") that they had (a) felt insulted or threatened because of race/ethnicity; (b) had tense, somewhat hostile race-related interactions; (c) had guarded/ cautious race-related interactions; (d) been singled out because of race/ ethnicity, gender, or sexual orientation; and (e) heard faculty express stereotypes about racial/ethnic groups in class. The responses to those items were calculated into a composite score (range, central tendency), and the overall reliability for this composite, as measured by Cronbach's alpha, was 0.72, suggesting adequate reliability (Pedhauzer & Schmelkin, 1991) . We considered those students who reported having encountered these five circumstances at a higher frequency as having faced a higher level of negative racial experiences.
Again using principal axis factoring with promax rotation, we constructed a factor to assess students' level of domain identification. taking account of previous research arguing that a domain identification measure should clearly capture interest in, commitment to, and high performance in a specific field (osborne, 1995 Smith & White, 2001) , we identified four relevant items from the freshman Survey (see Appendix A). For these items, students indicated the degree of personal importance (4-point scale ranging from 1 = "not important" to 4 = "essential") of each of the following objectives: (a) obtaining recognition from my colleagues for contributions to my field; (b) becoming an authority in my field; (c) making a theoretical contribution to science; and (d) working to find a cure to a health problem. We calculated a composite score for each student based on their responses. Overall, the Cronbach's alpha for this set of items was 0.71, which meets the recommended reliability threshold in the social sciences of 0.70 (Pedhauzer & Schmelkin, 1991) . based on the literature regarding science identity development that we briefly reviewed earlier, we considered students who rated these four objectives as having greater personal importance to be more identified with their respective bbS domain.
We combined the above two factors to create an interaction term (frequency of negative racial experiences × domain identification) because Steele (1997) argued that certain "situational pressure in the air" magnifies "whether a negative stereotype about one's group becomes relevant to interpreting oneself or one's behavior in an identified-with setting" (p. 617). Consistent with stereotype threat theory, we reasoned that having both high stigma-consciousness shaped by experiencing frequent negative racial interactions and high domain identification put URM students at greater risk of stereotype threat. To improve interpretation of the results of this interaction term, we categorized students' frequency of having negative racial experiences into three dummy variables of high, medium, and low frequency rather than keeping it as a continuous measure, and then multiplied each of these dummy variables by students' domain identification. the model controls for the interaction of medium and high frequencies of negative racial experiences with domain identification.
Key College Experiences
Given that the effects of stereotype threat can be mitigated (Steele, 1997) , we tested three activities/experiences of students in the first year of college (see Appendix A). They included whether students, during their first year of college, took part in health science research and/or joined a pre-professional or departmental club as measures of peer and faculty support. We also considered students' level of comfort with their professors because recognition from faculty is critical for maintaining an identity as a "science person" (Carlone & johnson, 2007) . Additionally, Massey et al. (2003) maintain that URM students who are more self-conscious about what their professors think of them are more vulnerable to stereotype threat. These faculty-related variables included how often professors gave negative feedback to students about their Racial Stigmas and Science Identity 575 academic work, provided students advice or guidance about their educational program, and offered students emotional support. Additionally, the model controls for the ease with which students adjusted to the academic demands of college, the frequency with which they had positive interactions with students of different racial and ethnic backgrounds, and their overall sense of belonging on campus.
Control Variables
Lastly, our analyses included a number of control variables (see Appendix A) as per previous studies that examined undergraduate aspirations toward bbS-related degrees and careers (see Chang et al., 2008; Hurtado et al., 2007) . They included a set of student demographic characteristics (gender, race, parents' education and income) and level of academic preparation (number of years students studied biology in high school, high school grade point average, SAT composite score). We also included a set of students' pre-college opinions about their academic ability and concerns about financing their college education. Lastly, we included a control for plans to major in psychology because this major is arguably distinct from other BBS majors, in large part, due to its disciplinary roots in both social and life sciences.
In addition to the individual-level variables mentioned previously, we included several institutional variables in the analyses to control for the contextual effects of institutions on students' likelihood to persist in their intended BBS major. These variables included institutional control (public vs. private), size, research expenditures, the percentage of bachelor's degrees that were awarded in bbS fields during the 2004-2005 academic year, and level of institutional selectivity, as measured by the average SAT scores of students entering in the fall of 2004.
Data Analyses
We conducted missing values analysis to address issues of missing data. Cases with missing data for the outcome variable and demographic characteristics (e.g., race and gender) were deleted from the sample. For all other variables in the study, we applied the expectation-maximization (EM) algorithm. The EM algorithm more accurately estimates values for cases with missing data compared to other less robust methods, such as mean replacement (McLachlan & krishnan, 1997) . the EM algorithm uses maximum likelihood (ML) estimates to replace missing values when a small proportion of data (less than 11%) for a given variable is missing (McLachlan & krishnan, 1997) . only students' composite SAt scores surpassed this threshold with 13% missing data. Missing values analysis suggested that missing data occurred at random, and nearly all of the variables included in the analysis had fewer than 5% missing data. All missing data, with the exceptions of the dependent variable and demographic characteristics, were replaced with ML estimates using values of all variables in the analysis.
The data for this study had a clustered, multi-level structure, as students were nested within institutions. Because of the binary outcome variable and the multi-level nature of the data, use of hierarchical generalized linear modeling (hgLM) techniques was warranted (raudenbush & bryk, 2002) . Single-level techniques, such as generalized linear modeling, also known as standard logistic regression, do not account for the nesting of students within institutions. Ignoring this clustering effect often results in underestimated standard errors, which may lead analysts to make a type I statistical error by concluding a parameter is significant when, in fact, it is non-significant (raudenbush & bryk, 2002) . Additionally, HGLM enables analysts to identify the unique effects of institutional characteristics on student-level outcomes.
To use HGLM, the outcome variable must vary across institutions. for this study, institutions must vary in the average likelihood of first year student persistence in a BBS major. Hierarchical linear modeling (hLM) analyses use the intra-class correlation (ICC) to determine the amount of variation in the outcome variable attributed to group-level effects. However, due to the dichotomous nature of our outcome variable representing major persistence, the individual-level variance was heteroscedastic, which made the ICC non-instructive (raudenbush & bryk, 2002) . Instead, we ran a fully unconditional model to determine the significance of the random variance component at level 2. the significance of the chi-square statistic (χ 2 = 477.79, p < 0.001) suggested that the variance of bbS retention across institutions was significantly greater than zero; thus, we proceeded with both within-and betweeninstitutional models in HGLM.
The dichotomous nature of the outcome variable in this study required a bernoulli sampling model (raudenbush & bryk, 2002) :
The level-1, or within-institution, model is: 
where j denotes the institution. Institutional characteristics and institutional selectivity refer to the blocks of variables previously described and γ 01 and γ 01 refer to the coefficients associated with the individual variables within those blocks. Institutional selectivity was re-scaled so that a one-unit increase actually represents a 100-point increase in average institutional selectivity. finally, μ j represents the randomly varying error term in the level-2 model. Although we present the equations for the level-1 and level-2 models, respectively, it is important to address our strategy in building each of these models. To begin, we estimated a fully unconditional model, or a model without any predictors at level 1 or level 2, to assess the extent to which students' average likelihood of persistence in their intended BBS major varied across institutions. next, we added blocks of variables to the level-1 model in the following order: demographic characteristics, college experiences, and factors of domain identification and negative racial experiences. We then added all of our level-2 predictors to the model to take into account a number of institutional characteristics. Finally, we added the interaction between negative racial experiences and domain identification to the model. for simplicity purposes, we only report the results of the final two models-the model immediately prior to the interaction term and the final model, which includes the interaction term.
Results are reported as delta-p statistics to improve interpretability of the findings. We used the method described by Petersen (1985) to calculate delta-p statistics from the log-odds coefficients of the hgLM results. For this analysis, delta-p statistics represent the change in a student's probability of persistence in their intended BBS major through their first year of college, relative to not persisting, associated with a one-unit change in an independent variable while holding constant other variables.
Limitations
This study was limited in several ways. First, we were limited by the variables and data included in the 2004 freshman Survey and 2005 yfCy survey. because the yfCy survey did not specifically ask students about their current major, we used a proxy measure to determine if students had persisted. Although we conducted sensitivity analyses to assess the reliability of our outcome measure as described earlier, obtaining actual student records would provide a more accurate account of major persistence.
Second, a low response rate poses a problem for representativeness of the data and we used key predictors of response to develop the weights to correct our sample for non-response bias (dey, 1997). Instead of weighting our longitudinal sample up to an unknown population, our response weights adjusted our longitudinal sample to look more like the students who responded to the Freshman Survey in the fall of 2004. When calculating response rates for this sample, we found that students who were female, had higher high school GPAs, participated in community service in high school, came from higher socioeconomic backgrounds, enrolled in private institutions, and rated themselves higher on academic, math, and writing abilities all had a higher likelihood of responding to the yfCy survey. Although we have adjusted the sample with a normalized response rate, readers should use caution in generalizing these results beyond the analyzed sample.
Third, because HGLM requires variation in the outcome variable within and between groups, we had to delete institutions with fewer than two student respondents. Additionally, we deleted students who had missing data on the outcome variable. These constraints reduced the sample by 37 institutions and 51 students. fourth, the reliability of the level-1 intercept is admittedly low due to small within-institution samples. this low reliability may limit any generalizations about the average likelihood of BBS persistence across institutions; however, this parameter is not a primary focus of our research. Finally, most studies that employ the theory of stereotype threat use an experimental design. Because we conducted our analyses using survey data, our study design was nonexperimental; therefore, we did not manipulate levels of threat and assess stereotype threat directly, nor were we able to implement similar controls that other experimental studies typically include. Instead, we use this theory to help us understand the relationship between two important Racial Stigmas and Science Identity 579 attributes constructed from pre-existing student data, which we reason represent stereotype threat conditions in different institutional contexts.
Results
Key Descriptive Statistics of the 1,745 urM students in our sample, 68% of them persisted in their intended bbS majors through the end of their first year in college (see Appendix B for descriptive statistics for all of the variables). Approximately 74% of the sample identified as female, which suggests an overrepresentation of women. More than 50% of the sample identified as African American, 37% of participants identified as Latina/o, and approximately 7% identified as American Indian. on average, students in this sample had a high school GPA ranging from a B+ to an A-. The average student studied high school biology for just over one year. Participants in this study had a high level of academic confidence, as students on average rated themselves at an "above average" level for their academic ability in relation to their peers. Lastly, approximately 24% of the sample intended to major in psychology.
Among the institutional characteristics, 53% of the institutions were privately controlled. Additionally, during the 2004-2005 academic year, 14% of all bachelor's degrees awarded by the institutions in this study were in BBS. Average institutional selectivity in this study was moderate, as the average SAT score of entering students across all 123 institutions was 1106, which is slightly higher than the individual average SAt score of 1075 for this study's urM sample. Table 1 presents the results from the HGLM analyses. Unlike logistic regression analyses conducted with more traditional software packages, HLM software provides limited statistics to assess the overall strength of our models. For example, we do not have Hosmer-Lemeshow chisquare statistic or classification tables to assess goodness of fit for our level-1 model. However, the model statistics suggest that the institutional predictors alone account for slightly more than 18% of the variation in BBS major persistence rates across institutions. The following discussion highlights the significant findings.
Hierarchical Generalized Linear Modeling (HGLM) Analyses
Because of potential multicollinearity issues with other predictor variables once the interaction terms enter the model, we focus on the results of Model 1. As shown in Table 1 , one background variable 
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Female ( 582 The Journal of Higher Education emerged as statistically significant. After controlling for all variables in our study, we found that American Indian students were nearly 11% less likely to persist in their major compared to their African American peers. We found no significant relationship among controls for prior academic preparation, gender, income, or parental education with URM freshmen's likelihood to persist in their initial BBS major after considering all other variables in our final model. In addition to background characteristics, we controlled for several variables specifically related to students' experiences during the first year of college. Of those variables, three proved to have a statistically significant effect on students' chances of persisting. the results of Model 1 in Table 1 show that URM students who joined a pre-professional or departmental club during their first year of college increased their probability of persisting by 10.98% compared to their peers who did not participate in such activities. Additionally, the results indicate that students who more frequently received negative feedback from faculty about their academic work had a significantly reduced probability of persisting in their intended BBS major. Students who more easily adjusted to the academic demands of college tended to be more likely to persist in their initial BBS major compared to their peers who struggled with this adjustment. A one standard deviation increase in students' level of academic adjustment resulted in a 2.34% increase in students' probability of BBS major persistence.
Turning to the main effects of the two variables that comprise the interaction term shown in Model 1, we found a significant and positive relationship between students' identification with bbS and their likelihood to persist in their intended BBS major. The results show that a one standard deviation increase in students' domain identification resulted in a 2.76% increase in students' probability of persisting in their initial BBS major. We detected no main effect associated with students' frequency of negative racial experiences on persistence.
The results under Model 2, which adds the interaction terms, show that the interaction between high negative racial experiences and domain identification exerted a statistically significant and negative effect on students' likelihood of persisting in their initial BBS majors relative to their peers with a "low" frequency of negative racial experiences. This interaction term served to identify students who were at greatest risk of experiencing stereotype threat, as a high score represented students who had high levels of both measures in our study. A one standard deviation increase in domain identification among urM students who reported a high frequency of negative racial experiences resulted in a 4.04% decrease in those students' probability of bbS major persistence Racial Stigmas and Science Identity 583 relative to the same change in domain identification for students with a low frequency of negative racial experiences. The interaction term of medium frequency of negative racial experiences with domain identification did not have a statistically significant effect on students' probability of persisting in their initial BBS major.
With respect to institutional characteristics, only institutional selectivity had a significant and negative effect on urM students' likelihood to persist in their major through the end of their first year in college. Specifically, a 100-point increase in the average SAt score of an institution's student body corresponded to a 3.58% reduction in the average probability a student had in persisting in their initial BBS major.
Additional Descriptive Analyses to understand better the above findings, we conducted additional analyses. Figure 1 illustrates the relationship between the interaction term representing students' vulnerability to stereotype threat and URM students' likelihood to persist in their intended BBS major. On the xaxis is the range of scores for students' domain identification. the yaxis shows the probability of persisting in a student's initial BBS major through the end of the first year. the graph has three lines, each of which corresponds to one of three distinct frequencies of negative racial experiences. The line with triangular markers corresponds to students with low frequency of negative racial experiences; the line with square markers refers to those students who have a moderate level; and the line with diamond-shaped markers refers to those with the highest level.
As shown in Figure 1 , students at the lower end of the domain identification spectrum were more tightly clustered in terms of intended bbS major persistence likelihood across the three frequencies of negative racial experiences. This trend is evidenced by the close proximity of all three lines at the far left end of the graph. As students become more domain identified, the frequency of their negative racial experiences exacts a higher toll on URM students' chances of persisting. The line with triangular markers shows that students indicating a low frequency of negative racial experiences have greater probability to persist as the extent to which they are identified with science increases, as depicted by the positive and steeper slope. In contrast, students reporting a high frequency of negative racial experiences appear to have a modest increase in their initial BBS major persistence likelihood as they become more domain identified. the graph also suggests that students who report a high frequency of negative racial experiences tend to benefit significantly less from an increased identification with science compared to their peers who have less frequent negative racial experiences.
Discussion
The main purpose of this study was to address why URM undergraduates are departing from their studies in the biomedical and behavioral science (bbS) majors at significantly higher rates than their White and Asian American counterparts. To that end, this study considered two effects regarding URM students: that negative racial experiences might hinder their rate of undergraduate major persistence whereas domain identification enhances persistence. We drew from stereotype threat theory (Aronson et al., 1999; Steele, 1997) to understand the combined impact of those two attributes on persistence in a BBS major through the end of the first year of college.
We found a widening gap in first year bbS persistence probability between URM freshmen who reported high levels of negative interactions compared to their peers with lower levels of these interactions as students' domain identification increased. Put another way, urM stu- dents who reported low frequencies of negative racial experiences derived a stronger benefit from being more highly domain identified than did their peers who frequently experienced negative racial interactions. for us, the most troubling findings concern the urM students who began college having the highest level of domain identification and presumably, were the most motivated and cared most about succeeding in their field of study. We regarded students with high domain identification as those who greatly value several key research-oriented achievements, including contributing to and becoming an authority in his or her field, making a theoretical contribution to science, and working to find a cure to a health problem. Indeed, we found, as suggested by others (see Carlone & johnson, 2007) , that being highly identified with these bbS-related goals significantly improved the chances of persisting in a bbS major. the positive association between students' domain identification and their persistence in a BBS major was moderated by relatively high frequencies of negative racial experiences. More importantly, students who developed peer networks in the form of pre-professional or departmental clubs and organizations were more likely to persist in their initial bbS major. both findings underscore the importance of the development of domain identity in the early years of college. the difficulty arises when highly domain-identified students also encounter racial stigma.
According to Aronson et al. (1999) , the degree to which a person is exposed to stereotypes about his or her group enhances stigma-consciousness, and those who are more conscious of their group's negative stigma are also more vulnerable to stereotype threat. We reasoned that students who reported higher frequencies of negative racial experiences (i.e., felt insulted or threatened because of race/ethnicity, had tense or somewhat hostile cross-racial interactions, been singled out because of race/ethnicity, and heard faculty express stereotypes about racial/ethnic groups) would be more stigma-conscious. The frequency of negative racial experiences alone had a negative but statistically insignificant independent effect on intended BBS major persistence, which tends to support some of the previous findings (e.g., nora & Cabrera, 1996) , but it did have a moderating effect on students' level of domain identification. Consistent with the theory of stereotype threat, highly domain-identified students who also reported having higher frequencies of negative racial experiences were considerably less likely to remain in their initial BBS majors compared to their similarly domain-identified counterparts who reported having fewer of the same negative racial experiences.
Although our findings suggest that those students who were under certain unique circumstances or pressures that are consistent with ste-reotype threat were more likely to drop out of their initial BBS major, we do not know if their negative first year racial experiences might also be associated with a broader disidentification with academics in general. because our domain identification variable measured interest in making broader scholarly contributions rather than specific ones to a given bbS field, those interests may remain intact even after changing majors. that is, by finding a new academic domain where students' prospects are better, according to Steele (1997) , interest in making BBS-related contributions may not alter significantly if students are able to preserve their self-esteem as a result of this academic shift. If so, then we should expect those urM students who are highly domain-identified when they began college but experienced high frequency of negative racial interactions and still remained in their initial BBS majors to experience a steeper decline in their domain identification after one year of college.
Although not addressed in our study, these issues would be worthwhile for future research, as they point to the potential cost of remaining in a major under heightened stereotype vulnerability.
theoretically, our overall findings suggest that the theory of stereotype threat can be used, as we did here, to help understand why URM students who stand to achieve academic success, in part because they care about performing well in their field of study, do not persist in that academic domain after their first year of college. however, because our research design did not permit us to artificially manipulate levels of stereotype threat either by describing a test as a measure of intellectual ability or by having respondents indicate their racial group identity before completing a cognitively oriented task, we cannot conclusively attribute the observed negative effects directly to internalized anxiety cued by negative stereotypes. In other words, it is not entirely clear from the findings that the psychological processes associated with stereotype threat were actually altering students' academic goals over time. Still, our findings support one of Steele's (1997) key claims regarding stereotype threat, namely that it is a situational problem and is not internal to individuals or groups and thus, "affects only a subportion of the stereotyped group, and in the area of schooling, probably affects confident students more than unconfident ones" (p. 617). Subsequently, we too share Steele's deep concern that stereotype threat inflicts the largest educational toll on those in the "vanguard" with the "skills and selfconfidence to have identified with the domain" (p. 614), which for this study is an academic domain that has a crisis of underrepresentation of African American, Latina/o, and American Indian students. because we also controlled for a variety of background characteristics in our analyses, including academic preparation and parents' educational levels, our Racial Stigmas and Science Identity 587 findings suggest that susceptibility to stereotype threat, as Steele claims, is less a function of personal assessments about academic ability and more likely driven by higher levels of "identification with the domain and the resulting concern [students] have about being stereotyped in it" (p. 614).
Even if this study did not tap into natural variations of stereotype threat in populations, as opposed to individual manipulations in laboratory settings, our findings still point to the damaging effects associated with chronic and cumulative negative racial experiences in the real world. These racial experiences are in all likelihood shaped by social forces similar to those that produce the negative effects associated with stereotype threat. Whether it is stereotype threat or actual experienced racial threat, as Steele contends, the threat is neither isolated nor remote but more endemic and broadly experienced through racialized circumstances shaped by social structures that affect educational prospects. Most troubling is that negative racial circumstances have the most damaging effect on those URM students who most value making future contributions to bbS fields and who attend our nation's most selective institutions. Although some of those URM non-persisters may have switched into another BBS major or back into their initial BBS major later in their undergraduate studies, such patterns are quite rare as previously discussed in the description of our outcome measure. After following up on a portion of our sample, we found that over 80% of those URM students who switched out of their intended BBS major at the end of their first year of study were not majoring in a bbS field at the end of their fourth year of study.
one way to address concerns about our nation's capacity to fulfill our BBS-related interests and the absence of underrepresented racial minorities in the bbS fields is for colleges and universities to pay serious attention to what Aronson (2004) calls the fragility of "human intellectual performance" and how "it can rise and fall depending on the social context" (p. 16). Although minimizing racial and other vulnerabilities in the social climate is certainly complex and involved, our study points to several key areas that can make a difference in retaining the most domain-identified urM students in bbS majors. they include significantly reducing the probability that students will (a) experience racial insults, threats, or hostile interactions, (b) be singled out because of race/ethnicity, and (c) have instructors who express stereotypes about racial/ethnic groups. Having higher frequencies of those experiences, we argue, heightens stigma consciousness and in turn, depresses achievement for students who would otherwise excel in their academic pursuits.
This approach calls for addressing institutional climate issues, particularly where URMs in BBS are few in number, building supportive peer networks, and addressing faculty pedagogy to consider racial/ ethnic diversity in the classroom. Many structured programs of undergraduate research provide both supportive faculty mentors and peer networks (hurtado et al., 2009) . given the potential of negative racialized experiences to exert a harmful impact on URM students' educational prospects, the urgent challenge is to implement strategies that erase debilitating stigmas from educational settings. Concern about financing college education 1 = none, 3 = major Psychology major 0 = no, 1 = yes Self-rated academic ability 1 = lowest 10% to 5 = highest 10%
Notes

College Experiences
Academic adjustment A scale of five variables: understanding what professors expect academically, developing effective study skills, adjusting to the academic demands of college, and managing time effectively, measured separately on a threepoint scale: 1 = unsuccessful to 3 = completely successful; and current college gPA, 1 = C-or less, 6 = A. Cronbach's alpha = 0.77.
Positive cross-racial interactions
Seven-item factor: socialized with someone of a different race; dined or shared a meal; had a meaningful and honest discussion about race/ethnicity; shared personal feelings and problems; had intellectual discussions outside of class; studied or prepared for class; socialized or partied. All items were measured on a five-point scale: 1 = never; 5 = very often. Cronbach's alpha = 0.90. Sense of belonging three-item factor: I see myself as part of the campus community; I feel that I am a member of this college; I feel I have a sense of belonging to this college. All variables were measured on a four-point scale: 1 = strongly disagree; 4 = strongly agree. Cronbach's alpha = 0.84. (1) obtaining recognition from colleagues for contributions to my field, (2) becoming an authority in my field, (3) making a theoretical contribution to science, (4) working to find a cure to a health problem, measured separately on a four-point scale: 1 = not important, 4 = essential. Cronbach's alpha = 0.71 negative racial experiences A scale of five variables: (1) felt insulted or threatened because of race/ethnicity, (2) had tense/hostile interactions related to race, (3) had guarded/cautious interactions related to race, measured separately on a five-point scale: 1 = never, 5 = very often; (4) singled out because of race/ethnicity, gender, or sexual orientation, and (5) heard faculty express stereotypes about racial/ethnic groups in class, measured separately on a 4-point scale: 1 = strongly disagree, 4 = strongly agree. Cronbach's alpha = 0.72.
Interaction Terms
Interaction between domain identification and high frequency of negative racial experiences
Continuous (domain identification × high negative racial experiences)
Interaction between domain identification and medium frequency of negative racial experiences Continuous (domain identification × medium negative racial experiences)
Institutional Characteristics
Institutional control 0 = public, 1 = private 
